As the posterior wall, being without a peritoneal covering, will be weaker than the anterior, it might be supposed that it would be more liable to rupture, but statistics show that anterior ruptures opening into the peritoneulmi are more frequent than retroperitoneal ruptures, so that probably some other factor comes into play. Possibly the explanation may be found in the fact that the retroperitoneal tissue permits more freedom of movement to the posterior surface than the peritoneal covering does to the anterior, so that the former is able to slide out of danger more readily when the compressing force is applied.
Distinction should be made at the outset between a retroperitoneal rupture and a subperitoneal, or partial rupture of the bowel where it is covered by the serous membrane. In the latter instance, if the rupture becomes complete by the giving way of the peritoneal coat the ordinary form of intraperitoneal rupture results, even though the onset of the clinical symptoms of that condition may be delayed, and the fulminating character of the resulting peritonitis prevented, by the formation of limiting adhesions. But it may also happen that the peritoneal covering in such a case may be stripped up by the exuding bowel contents until the retroperitoneal space is definitely opened, and so the subperitoneal injury would become a retroperitoneal aperture. And it is conceivable that in such a case the peritoneum would also give way and both retroand intraperitoneal extravasations might occur together. Lastly, the rent in the bowel may be so considerable that both the peritoneal and retroperitoneal surfaces may be torn open. In such a case the onset of acute symptoms resulting from the flooding of the peritoneum with duodenal contents would be rapid, the time intervening before operation would be short, and the retroperitoneal extravasation would be slight and not widespread.
From this it will be readily understood that between very definite examples of intra-and retroperitoneal rupture there will be intermediate cases whose clinical course may be out of the ordinary, but in which the post-mortem appearance mnay fail to show clearly the exact condition produced by the accident.
The importance of the retroperitoneal form of rupture of the duodenum was impressed upon the writer by two cases which came under his care within a comparatively short period. Three features were indelibly fixed in his memory by those cases: (1) The difficulty of coming to an early conclusion that the abdomen ought to be opened;
(2) the absence of peritonitis; and (3) the widespread character of the retroperitoneal extravasation. These and other points will be discussed more in detail after the cases have been described.
Case I.-Retroperitoneal rupture of the duodenum at the junction of the second and third parts; operation; lesion not found; death. A. B., aged 24, was struck by another player's knee in the region of the umbilicus in a football match on the afternoon of October 30, 1909. He was " knocked out" at the moment by the injury, and vomited, but he recovered sufficiently to go home by tram, accompanied by a friend. He had pain on the right side of the abdomen from the time of the accident, and during the night vomited everything he took. He was admitted to the Leeds Infirmary on Sunday afternoon (October 31) with a rigid abdomen, especially marked on the right side. There was tenderness in the right lower quadrant, and the liver dullness was present. There was also dullness in the right loin and in the right iliac region, and a fluid thrill could be obtained. Pulse 120, respiration 28, temperature 990 F. He was much troubled with hiccough, and there was marked leucocytosis. He did not look very ill, but he felt so. Soon after admission the abdomen was opened and a considerable quantity of darkcoloured fluid was evacuated. There were some flakes of yellow lymph here and there, and on the outer side of the caecum and ascending colon were some whitish cedematous patches under the peritoneum. On turning up the transverse colon a curious yellow patch was found near the duodenal jejunal flexure. It was evidently subperitoneal, and was more suggestive of fat necrosis than anything else. The stomach, duodenum, and small and large intestine were all examined, and were apparently normal, but when the coils of small intestine were pulled up out of the pelvis a dark area, suggestive of gangrenous retroperitoneal tissue, was found over the pelvic brim. There was no general peritonitis, and the abdomen was closed without the cause of the trouble being found, or even suspected. Two hours later the patient died from increasing toxtemia and heart failure. Necropsy: The stomach was enormously distended with dark fluid which owed its colour to intense bile-staining and not to blood. At the upper end of the mesenteric attachment there was some emphysema. The peritoneum over the brim of the pelvis had a cushion-like feel, and the same condition was present over the right kidney. Near the appendix the peritoneum was bright green, and on cutting into it bile-stained material oozed out. The same material was found to occupy the right iliac fossa tracking upwards to and around the right kidney. It also passed across the middle line into the pelvis. Mixed with it was some pus in bright yellow flakes which were visible through the peritoneum here and there as spots simulating fat necrosis. This retroperitoneal effusion extended as far as the duodenum and round the pancreas, and was ultimately traced to a large hole in the most dependent part of the duodenum. The hole was the size of a threepenny piece, and the contents of the duodenum had been extravasated without tearing of the peritoneum. The small intestine was distended with gas and bile-stained material for some distance below the rupture. The other organs called for no comment.
Case II.--Retroperitoneal rupture of the duodenum; first part; operation; suture; death. J. P., aged 20, was struck by another player's knee in the umbilical region during a football match on the afternoon of November 26, 1910. There is no record of his condition immediately following the injury except that he was carried off the field. He was admitted to the Leeds Infirmary later in the day, and had passed urine in the interval. When seen at night, except that his lips were very pale his appearance did not suggest a grave injury. The pulse was 80, respirations 32, and temperature 97.80 F. The abdomen moved slightly on respiration; liver dullness was present. There was no distension, no certainty of any free fluid, and pain was not a prominent symptom. Soon after admission he vomited some brown, watery fluid. November 27: During the night he had only a very little sleep, and at 7 a.m. vomited some dark, watery fluid which gave a positive reaction to the blood test. He had now recovered the colour in his lips, and did not look very ill. Abdominal respiration had improved but was not yet satisfactory. The pulse had slowly risen from 80 to 108, temperature 99' F., respirations 28. There was a suspicion of some fluid in the abdomen, but there was no shifting dullness: concentrated urine had been passed several times. His chief symptom was thirst. At 4 p.m. the abdomen had definitely the aspect of commencing peritonitis; the pulse was 120; he had vomited twice some bile-stained fluid, and there was a moderate leucocytosis. He agreed to an operation at once, though he did not seem to think he was very ill. At 5.30 p.m. the stomach was washed out and a large quantity of very dark fluid evacuated. When anaesthetized (ether) a median incision was made and eventually extended from above the symphysis almost to the ensiform cartilage. A quantity of dark, watery fluid escaped from the lower abdomen. The great omentum was turned up, and the small intestine was rapidly examined from the csecum to the jejunal flexure. Close to the caecum some bubbles of gas were noticed beneath the peritoneal covering of the end of the ileum. There was no general peritonitis. The aecum and ascending colon were collapsed and thickened and raised up upon a swelling in the right renal fossa, which suggested blood or inflammatory effusion. Turning the omentum down, the pyloric extremity of the greater curvature of the stomach and the adjacent part of the transverse colon were obscured in an infiltrated mass in which there was evidently a good deal of blood. The edge of the liver was adherent to these parts by recent lymph, and when raised up a rounded area of white translucent peritoneum pushed forwards by a collection of gas was seen close to this infiltrated mass and just below the first part of the duodenum. The peritoneum was incised in this translucent area, and a rush of rather offensive gas followed. A quantity of dark fluid, evidently containing bile, also escaped. The retroperitoneal cavity from which the gas and fluid had come, extended outwards and downwards beyond the limits of the finger, and evidently a considerable quantity of fluid had collected in it. On enlarging the opening made in the peritoneum a rent was exposed in the lower circumference of the duodenum about 1 in. from the pylorus, and by hooking the finger into the pylorus the parts were brought down into view. The rent involved nearly half the circumference of the lumen and occupied equal parts of the anterior and posterior surfaces. It was closed by a continuous suture through muscular and mucous coats. Great difficulty was experienced in dealing with the upper part of the posterior portion of the rent owing to the difficulty of recognizing the edges of the torn bowel in the dirty condition of the surrounding parts, and of bringing them into position owing to the rottenness of the inflamed tissue, and the thickening and stiffening due to the inflammatory infiltration. When the opening was closed Lembert sutures were added, but the placing of these on the posterior surface was almost a matter of guesswork. Owing to the condition of the patient, arrangements for drainage had to be made as quickly as possible. The retroperitoneal space was drained by a large tube with a wick brought out through the abdominal incision. Another tube was brought through the right flank to drain the right kidney pouch. and a third tube drained the pelvis. The wound was then closed. The patient was tranfused during the operation, and after operation put on continuous rectal infusion. November 28: He had no sleep during the night, and there was no vomiting after the operation. He seemed more comfortable and felt better, but his pulse and temperature continued steadily to rise (pulse 144, temperature 1040 F., respirations 44). He became delirious and d,ied at 6.40 p.m., twentyfour hours after the operation.
Necropsy: There was adhesive peritonitis over the dome of the right lobe of the liver and in the right subhepatic pouch, but the rest of the peritoneum was free. Behind the hepatic flexure of the colon was a large, rounded swelling as big as half a large coco-nut. Above it reached to the posterior surface of the liver, but below it did not extend quite as low as the c8ecum. An incision into it showed a purulent infiltration of the retroperitoneal tissue in front of and around the right kidney. Its covering was the posterior parietal peritoneum, and on turning the ascending colon towards the middle line it made a prominent swelling in the right kidney pouch. The leak in the duodenum had been completely secured and withstood a considerable pressure of water.
It is generally accepted that the symptoms due to a rupture of the bowel may not necessarily develop till some time after the injury, but when the interval is considerable it is attributed either to the small size of the rupture and the consequent difficulty of extravasation, or to the empty condition of the intestine. But had rents as big as those met with in these two cases opened directly into the peritoneum and the same amount of intestinal contents been poured into the peritoneal cavity instead of behind it, could it be doubted for a moment that symptoms of a most acute character would have rapidly developed and have left no question as to the urgent need for exploration ? How, then, is the unconvincing character of the symptoms in the early stages of these retroperitoneal ruptures to be explained? There can be no hesitation in ascribing it to the fact that peritonitis does not set in for a considerable timenot until leakage from the retroperitoneal extravasation takes place into the peritoneum-possibly by rupture of the stretched membrane; or through natural channels, perhaps by back-flow.
It would be waste of time to discuss the variations in the symptomns which after an abdominal injury may make the surgeon hesitate to decide to explore. There is no class of case in which the responsibility of the decision weighs so heavily. Probably every surgeon approaches them in the first instance with the mental question, Ought this abdomen to be opened at once or not? The consequences of delay may be so serious; yet the majority of such cases recover if left alone. But the record of the particular group that is now being discussed shows that the surgeon is very apt to err when he meets them and to delay the exploration which, if it is to be of use, should be performed at the earliest possible opportunity.
The outstanding features of these cases, however, may be studied with advantage.
(I) RETROPERITONEAL EXTRAVASATION OF DUODENAL CONTENTS.
The most interesting, as well as the most important, is the retroperitoneal extravasation of duodenal contents. In both cases it was a very striking phenomenon. The character of the extravasation is best appreciated if it is investigated after death. An abundant dark bilestained fluid permeates the retroperitoneal connective tissue on the right side of the spine. It accumulates in the vicinity of the right kidney, chiefly in front, but also passing behind it. Upwards it strips the peritoneum off the lower part of the diaphragm behind the posterior surface of the liver and as it extends downwards to reach the brim of the true pelvis it spreads outwards over the right iliac fossa. It may pass beyond the brim of the pelvis beneath the peritoneum lining the true pelvis, and even reach the left iliac fossa by tracking across the front of the sacrum. The extravasation, which is obviously largely composed of intestinal and stomach fluids, is mixed with pus. The peritoneum is raised up by it, forming a rounded cushion between the spine and the right loin, tailing off towards the iliac fossa, and on this cushion lie the csecum, ascending colon, and the hepatic flexure. Over the kidney the swelling presents on either side of the colon. The peritoneum covering the effusion may be stained' yellow, but there may be large tracts of a dark olive-green, or almost black colour, where the subjacent fluid shows through the serous membrane, or where possibly the retroperitoneal tissue is on the verge of gangrene.
The conditions are naturally more pronounced after death than at an operation within a reasonable period of the injury, for a longer time has elapsed and the extravasated intestinal contents and the consequent inflammatory effusion are nmore copious. Moreover, if the abdomen be opened shortly after the injury it is probable that the amount of extravasation may be so small as to be well-nigh impossible of recognition. This probably explains why such a striking condition has not been fully appreciated during laparotomies, though embarrassing coils of small intestine may interfere somewhat with its ready recognition. Numerous cases of retroperitoneal rupture of the duodenum have been explored and have been closed without detection of the laceration, but even the staining of the peritoneum, which may be very conspicuous when the black tracts are present, has failed to raise a suspicion of the real trouble. (Cases I and VII.) But this is perhaps not to be wondered at, for the most striking appearances may be a considerable distance from the seat of rupture.
The physical sign that this effusion must produce during life will be a right-sided dullness continuous above with the liver dullness. This will gradually increase and will not be a " shifting dullness" (Case I). It is evidently a sign of great value, for by its aid a diagnosis of retroperitoneal rupture of the duodenum was made during life in one case (Case IX). But when it has developed it is practically certain that the patient will be in an almost hopeless state, for the retroperitoneal effusion is the cause of the gradually increasing symptoms of septic poisoning which leads to a fatal termination.
(II) THE CONDITION OF THE PERITONEUM.
Various conditions may occur:
(1) A quantity of dark, bile-stained fluid is often met with; (2) there may be no peritonitis at all; (3) there may be a localized plastic peritonitis in the neighbourhood of the duodenum; or (4) there may be a generalized peritonitis which probably has spread from the local focus.
The fluid, which is found within the peritoneal cavity in considerable quantity, both at laparotomies in an early stage or later at the end of a case, is usually dark and obviously bile-stained or largely composed of bile. As a rule it is not offensive in odour, but if the patient has survived for many days it may be. There can be no doubt that it finds its way into the peritoneal cavity by filtration or osmosis from the retroperitoneal effusion, but at first it is probably not very irritating or highly septic. In Heelis's case (Case V), "between the colon and the duodenum," where the two were in relation, "there was an oozing of bile-stained fluid through several small holes in the peritoneunm" in the immediate neighbourhood of the rent in the bowel; but the point of entry is not usually so obvious.
The absence of peritonitis, or the presence of so slight a degree of it as to be a quite insufficient explanation as a cause of death, has been definitely recorded in a variety of cases, and may be inferred in others. Thus in Heelis's case, already quoted, "the peritoneal cavity contained a small quantity of bloody fluid, and the intestines were not adherent or lymphcoated." In Case X, after sixteen hours there was at the post-mortem " no peritonitis " and " the tissues round the right kidney were partially digested." In Bennett's case (Case VII), at an exploration within (?) the first twenty-four hours " no blood or intestinal contents were found " and the peritoneum of the posterior wall was noticed to be abnormaal in colour-slightly yellow. In the post-mortem account, death having occurred more than forty-eight hours after the injury, no mention is made of peritonitis, but " the intestinal contents had passed down along the spine and had reached into the pelvis." Again, in Summers's case of bullet wound of the duodenum (Case VIII), where an anterior perforation was sewn up within an hour, and a posterior perforation was drained from behind, death followed in three days and there was found retroperitoneal phlegmonous inflammation without peritonitis. In Alexander Thomson's case (Case III), which lasted five days, and in which the rupture was plugged by a clot preventing extravasation, there would also seem to have been an absence of peritonitis, the peritoneal cavity containing a small quantity of colourless serum and the bowels presenting nothing worthy of remark on being pushed aside.
On the other hand, in Case XI we are left in doubt' how far the peritonitis found after death was the result of operative proceedings or infection from the rupture. Thus at a laparotomy at the end of the first twenty-four hours no perforation was found; the abdomen was sponged out, and extensive drainage arrangements were made, and death having occurred some ten hours later the pelvis was found full of bile-stained fluid and the intestines covered with lymph. In Case II a localized adhesive peritonitis was found at the operation, and there can be no doubt that in a very short time the peritoneum would have given way under the pressure of the gas behind it and a peritoneal abscess have formed, which, if the patient had survived long enough, would have been followed by an extension of the septic process to the general peritoneal cavity. This is how Dr. Ewart explained the conditions found after twelve days' illness in the St. George's Hospital case (Case IV). Here turbid fetid serum was found in the peritoneum, and extensive recent adhesions around the duodenum walled in extravasated duodenal contents. The intestinal contents had also gravitated in the usual way behind the peritoneum. A somewhat similar explanation might also be offered in Sir Jonathan Hutchinson's case of duodenal rupture, which survived for sixteen days, and is so fully related in his Archives (Case XVI). No retroperitoneal extravasation, however, is stated to have been found, so it would be necessary to assume that the injury was of the subperitoneal variety and that the peritoneum endured sufficiently long to enable a protective peritonitis to prevent the general cavity of the peritoneum being flooded with duodenal contents.
(III) HAEMORRHAGE.
In one case (Morestin's, Case XIII) the abdomen is stated to have been full of blood, but an intraperitoneal collection, and especially one of such magnitude, is unusual. If it came from the gut there must evidently have been a rent in the peritoneum, but it is more likely that it was due to injury to some intraperitoneal structure. It is more common for blood to be found beneath the peritoneum or in the substance of the meso-colon, mesentery, omentum, or adjacent parts, whither it may have tracked from the wound in the bowel, or have resulted from bruising inflicted by the same force that injured the intestine. The presence of effused blood in the tissues was of use in Case II by quickly directing attention to that part of the abdomen where the mischief was. M. Guibe states that in these cases the surgeon has always been put in a way to a diagnosis by a hae?matoma, or at least an ecchymosis, and on incision of the peritoneum at this point the lesion is always found. Even when the lesion has not been found at operation it has been owing to inattention, or failure tor, incise a visible haematoma.' This no doubt overstates the case, but_it IRev. de Gyn., Par., 1910, xv, p. 369. is nevertheless an observation of great value frolmi the enmphasis it lays upon a very useful sign. But in at least two recorded cases heemorrhage has given rise to conditions that could hardly have been anticipated.
In one (Case XIV) a boy died four days after being run over. After death there was found a submucous rupture of the second part of the duodenum, and a large hematonia between the im-iuscular and pentoneal coats had led to obstruction. In another (Alex. Thomson's case, Case III), on the outer side of the descending portion of the duodenumii was a well-miiarked tumour as large as a turkey's egg, whiclh was found to be a large coagulum of blood. This clot was found to protrucde into the lumen of the intestine through a rent in the bowel an inch long, and had probably prevented extravasation of its contents. Finally, it may be mentioned that though blood has been demonstrated in the vomnit, hoematemesis is a symptom rarely seen, and of little or no diagnostic imiiportance when it is.
(IV) EMPHYSEMA.
It might be expected that this striking sign would be allmost constant in these cases, but as a muatter of fact, it is not very usual to see it referred to. Probably it is often absent or exists only in situations where it may easily escape notice; otherwise it wvould be difficult to explain why so many cases have been explored without any suspicion being raised as to the nature of the injury.
It is very unusual for emiiphysema to be recognized before the abdomiien is opened. The most remiiarkable instance found was the case recorded by Mr. Bernard Pitts (Case VI). In that case eml-physemla of the abdominal wall was noted, as well as free gas in the peritoneal cavity, to which access had been obtained fromii the abdominal wall thlrough a rent in its peritoneal lining. In Case I, at the post-muorteill exam--ination, emlphysema was found at the upper end of the root of the mesentery, but it was not detected at the operation. In Case II, however, at the very coimmencemnent of the examnination a clue to the mischief was afforded by some minute globules of gas beneath the serous coat of the lower part of the ileumii, but it was not till the neighbourhood of the duodenumii was exposed that a mnarked condition of emlphysem-la was found. The peritoneumii was pushed forwards by a quite considerable collection of gas, and the silvery appearanice produced was a mlost unusual phenom-lenon and at once comnpelled attention.
Emphysema is a valuable sign when it is met with during operation after abdominal contusion, for it points to retroperitoneal rupture either of the duodenum or of the large intestine. And as this forml of rupture much more commonly affects the duodenum, suspicion will naturally be directed to that part of the bowel first, rather than to the large gut, in those cases where no obvious mischief is at once apparent, but where gas is noticed behind the serous membrane. But when emphvsema is recognized in the abdominal wall, and especially when it is extensively distributed, it must be regarded as a very grave sign, for it will almost certainly be associated with widespread retroperitoneal extravasation of duodenal contents.
Fat necrosis has attracted attention in one or two cases. Its occasional presence is not a matter of astonishnient or of much moment. It may be explained by the escape of pancreatic juice through the rent in the bowel, or possibly by an associated injury to the pancreas itself, produced by the same force that ruptured the bowel.
TREATMENT.
It would be a trite remark to say that the key to the successful treatment of these cases lies in immediate and early operation. Pains have been taken to show that in very many of theimi the signs are at first so slight or altogether wanting that immediate operation would only be carried out if it were the rule to operate at sight upon every case of abdominal contusion. As the larger proportion of abdominal contusions recover without interference, such a rule is inadmissible. Moreover, experience has shown that operation, whether early or late, has not infrequently failed even to demonstrate the lesion. A better road to success consequently would seem to depend upon a clearer understanding of the signs and appearances presented by them.
When surgical interference is required in cases of abdominal injury it would be well to bear in mind that ruptures of the duodenum are not very uncommon, and that a certain proportion of them take place behind the peritoneum ; that in the latter variety the signs and symptomns are apt to be very indeterminate, and especially that peritonitis imay not develop till a late period. The value of localized ecchymoses or a heematomia as aids to finding the rupture should not be forgotten, and the fact that extensive retroperitoneal extravasation of duodenal contents may be expected to occur and to produce a cushion-like swelling on the right side of the spine, lifting up the ascending colon and coecuim: upon it, should be remembered. The importance of even slight evidence of emiphysema is hardly likely to be overlooked, but the role of the retroperitoneal extravasation in leading up to a fatal toxlia requires to be fully appreciated. The surgeon who is well aware of the facts will not be likely to operate in a case of extraperitoneal rupture of the duodenum and close the abdomiien without finding the rent. A full knowledge of these details, and especially of the late onset of peritonitis, will help also to clear away the difficulties which cause delay in deciding to operate, and so to prevent a certain loss of time. But when the rupture has been found and dealt with, either by simiple suture or, because the absence of a peritoneal coat lmlakes silmple suture uncertain, by some m-lore complicated procedure at the discretion of the operator, how is the retroperitoneal extravasation to be treated ? It calls urgently for adequate imieasures, for the cellulitis it produces is the cause of death. To attempt to drain it from the front across the peritoneum is useless. To try to deal with it by a drainage-tube inserted fromn the loin through a stab wound fromi inside the abdomen is equally ineffectual.
Probably it may be found that the difficulties are insuperable, but so far as it is possible an attempt should be made to deal with it on similar lines to those adopted in extravasation of urine. The retroperitoneal space might be opened up widely by an incision carried through the parietes, like that known as Morris's incision for exploration of the kidney, and this opening imnight be enlarged by other incisions carried backwards and forwards at right angles to the main incision at such points as would lead to the mlost effectual exposure of the infiltrated area. The wound would have to be kept widely open by the help of large drainage-tubes and light gauze packing. No doubt such a procedure is a serious one to adopt at the close of a difficult abdomiiinal operation, but as a fatal issue is certain unless the cellulitis can be quickly relieved its gravity should not prevent its adoption. Case III.-Alexander Thomson. Retroperitoneal rupture of duodenum.' W. S., aged 13, on Monday, August 21, 1854, was standing on a branch of a tree getting fruit when it broke and he fell to the ground with -his belly on the branch. When raised he was insensible for a short time, but recovered and appeared to be perfectly well. He walked from Musselburgh to Edinburgh the same evening and returned to Musselburgh the next day, making no complaint whatever. That afternoon he was out playing with his companions on the links. His illness first attracted the notice of his friends on the evening of Wednesday, August 23, when he began to complain of sickness and pain at the right hypochondrium. Vomiting set in late in the evening, with marked pallor and constant desire to go to stool. The bowels had been moved without medicine early on Wednesday afternoon, but from that time no evacuation of the bowels took place. He was brought to Edinburgh on Friday, August 25. Pulse was soft, feeble and rapid. Vomiting continued. No tension of abdomen, which was relaxed and flaccid and without the slightest tenderness to the touch. He only complained of a dull, constant pain under the right hypochondrium at the seat of the recent injury. He died on August 26.
Inspection of abdomen (assisted by Dr. Littlejohn): Peritoneal cavity contained a small quantity of colourless serum. On turning aside the bowels, which presented nothing worthy of remark, the descending portion of the duodenum was found of a brownish colour, and on its outer side there was a well-marked tumour as large as a turkey's egg, which was found to be a large coagulum of blood. The stomach was now opened and the duodenum carefully split along its exterior surface. At the lower part of its descending portion, just as the gut begins to pass transversely, a black coagulum was seen protruding into the cavity of the intestine, and on its removal disclosed a linear rent on the outer and back wall of the duodenum fully an inch in length: on passing the finger through the aperture it was found to lead into the cavity of the large clot which had at first attracted notice. No blood could be discovered in the intestinal canal. The duodenal coats were not softened and gave out no perceptible odour. Along the transverse portion of the gut blood had evidently been extravasated.between the mucous and peritoneal coats.
Comments: (1) For two and a half days no noticeable complaint was made.
(2) The plug of clot probably prevented extravasation. (Compare the prolonged insensibility in favouring clot formation.) (3) Death is said to have resulted from asthenia, no food being taken for five days before death and the bowels not being moved.
Case IV.-Retroperitoneal rupture of duodenum.' Surgical Registrar's report for 1877, p. 246: G. W., a carriage examiner, aged 19, caught between buffers of two railway carriages. Admission May 2: Shock severe; abdominal muscles motionless on respiration; great pain over pubes and hypogastrium. May 3: Frequent vomiting; pulse 96, temperature ioo°F. May 5: Abdominal distension increasing; pulse 100. May 5 to May 14: Rapid improvement; tenderness and pain became much less; fair amount of liquid nourishment taken. May 14: Severe intermittent pain in left side (sudden onset) ; no vomiting; rapidly increasing exhaustion; death in four hours.
Post-mortem: General peritonitis; intestines matted; much turbid serum; faecal odour; no feaces met with till adhesions about duodenum were disturbed, then deep green fTeculent matter welled up. The duodenum was extensively ruptured where it crossed the spine. It involved two-thirds of circumference of the bowel and was very ragged. Around was much fsecal extravasation. No statement as to rupture being intraor extra-peritoneal.
Report of the Curator of the Post-mortem Department, Wm. Ewart, M.B., (p. 399): Retroperitoneal rupture of duodenum. This case, No. 148, was interesting from the position of the wound and from the pathological sequence which led up to death. The patient, a railway carriage examiner, was caught between two buffers and his pelvis fractured. There was great collapse and severe epigastric pain and tenderness. These symptoms lasted as long as the patient's life (twelve days). The autopsy revealed the presence in the peritoneum of turbid, fetid serum and extensive recent adhesions around the duodenum. As soon as the adhesions were disturbed some faeculent fluid escaped possessing the characters of duodenal contents, and the mesentery was seen to be raised into a tumour by a collection of the same material between its layers and behind its spinal attachment. The extravasation was traced to a large lacerated wound involving the posterior aspect of the duodenum. The intestinal contents had accumulated in the position described and had gravitated behind the ascending colon to the region of the cocum where they formed a large collection. Fatal peritonitis had probably resulted from the membrane having yielded at some point under the increasing pressure from behind. It should be added that the abdominal pain had been very much subdued during the tenth and eleventh days, when it suddenly returned and was followed by collapse.
(This extract is given verbatim and evidently refers to the case given in the Surgical Registrar's report on p. 246.) Case V.-R. Heelis. Retroperitoneal rupture of the duodenum.' July 23, 3.30 p.m.: Boy, aged 16, was caught between a post and a tub drawn by a horse, the tub hitting him in the right loin and forcing his abdomen against the post. A bull's-eye lantern was driven against his abdomen in the crush. Three or four hours later, when first seen, he was not collapsed; he had a steady pulse; abdomen was rigid and concave. He had vomited once: no blood in vomit. Opium. July 24: Was found downstairs; had walked down; pulse good; abdomen not distended; vomited during the day, and the following night died comatose thirty-seven hours after the injury.
Post-mortem: Abdomen greatly distended; decomposition advanced. Gas in peritoneal cavity. Peritoneal cavity contained a small quantity of bloody, serous fluid and intestines were not adherent or lymph-coated. The colon, ' lancet, 1892, i, p. 191. where it was in relation with the duodenum, was constricted for 3 or 4 in. and slightly bruised. Between it and the duodenum there was an oozing of bile-stained fluid through several small holes in the peritoneum, and on removing that membrane from the front of the bowel a large rent was revealed at the junction of the second and third portions on the right side of the second lumbar vertebra involving fully two-thirds of its circumference. The edges of the rent were ragged and the bowel was bruised for about 2 in. above it.
Dr. Heelis comments on the slight amount of shock in proportion to the gravity of the injury and to the delay in the setting up of severe general peritonitis. He accounts for this by the rent being retroperitoneal and the peritoneum admitting only of a small and gradual extravasation of bowel contents. Case VI.-Bernard Pitts. Retroperitoneal rupture of duodenum.' E. D., aged 19. Thrown off van, the wheels of which passed over his abdomen. Admitted with shock and feeble pulse. Restlessness. No vomiting, or shifting dullness in abdomen. Later emphysema of the abdominal wall was noted, and free gas in the peritoneum. Median eceliotomy. Mesentery found emphysematous and crepitant. Ascending colon found full of blood. No rent of bowel was found. Shock supervened during operation from which patient never revived. Death occurred in a few hours.
Post-mortem: Emphysema of scrotum and abdominal walls. Rupture of abdominal wall between umbilicus and sternum just to right of middle line. Intestines injected. Rent on posterior non-peritoneal surface of duodenum, 2' in. from pylorus, measuring i in. Retroperitoneal tissues on right side full of gas, soft and sloughy; gas had spread from retroperitoneal tissue round abdominal wall to a parietal peritoneal rent to the left (?) of the incision and then became free in peritoneal cavity and thence spread to scrotum along inguinal canals. Right haemothorax.
Case VII.-E. H. Bennett. Retroperitoneal laceration of duodenum.2 Man, aged 30, admitted November 24, 1897, after a kick from a horse. One hoof struck him above and to the right of the umbilicus, the other above the iliac crest on the right side. He vomited on his way to the hospital (green in colour) and after admission. No mark on the skin of the abdomen. Temperature 96@7 F. Seen by Dr. Bennett the morning after admission; looked drawn and pinched; pulse imperceptible at wrist; lips fairly red. Great pain, vaguely seated in the back; abdomen moderately distended and very hard. Liver, spleen, line of colon and stomach could be mapped out on percussion. Diagnosis at time opposed to intra-abdominal hmorrhage or rupture of hollow viscus. In the afternoon, reaction being more established, 'St. Thomas's Hosp. Reports, 1897, xxvi, pp. 100, 366. (Case 102, Berry and Giuseppe's paper.) abdomen was opened. No blood nor intestinal contents found: a little rent in the great omentum. Peritoneum of posterior wall was noticed to be abnormal in colour-slightly yellow. Abdomen closed. Death at midnight on November 26.
Post-mortem: The duodenum where it lies against the spine behind the peritoneum, was ruptured. A rent measuring 2 in. in circumference at right angles to the axis of the intestine existed, and the intestinal contents had passed down along the spine, and had reached into the pelvis.
Case VIII.-J. E. Summers, jun. Gunshot wound of anterior and posterior walls of duodenum.' A young man was shot below the twelfth rib, and through outer edge of erector spine muscle, the ball coming out 11 in. below the juncture of the right ninth costal cartilage and the right rectus muscle. One hour later the abdomen was opened. The bullet had perforated the duodenum and gall-bladder. the wound in the anterior wall of the duodenum was sutured, and so were the holes in the gall-bladder. Owing to patient's condition the posterior wound in the duodenum was dealt with by an incision from behind, and the introduction of a gauze pack. The bullet was found to have grooved the lower pole of the right kidney. Death in three days. Marine, aged 40. Rupture in four different places of the duodenum within 11 in. of jejunum. Symptoms came on when straining at stool, and patient died the same night. He had been complaining for some days; had been fighting and drinking three days previously, and while wrestling was thrown with violence backwards on to the breach of a gun. The suggestion is made that the mucous and muscular coats had undergone "ramollissement," and the peritoneal coat had afterwards given way from violence or distension.
Case XVI.-Rupture of the duodenum.3
First day: Mr. W. received a very severe blow in the abdomen from the knee of a competitor in a football match. Two hours afterwards, eyes sunk and aspect like that of a cholera patient. Second day: He had rallied, and was thought to be better. Third day: Suggested diagnosis, injury to liver with extravasation of blood and peritonitis. He had been continuously sick; abdomen was hard and a little full, and breathing was wholly thoracic. Fourth day: Sickness ceased. Swelling of left parotid began. Pulse and temperature both went up to 100. Fifth day: Left parotid much swollen; right beginning. Sixth day: Both parotids much swollen. Bowels acted sparingly. Se.venth day: Improving. Eighth day: A little food allowed; a little sickness at times with green vomit. Abdomen not only distended, but decidedly sunken. Ninth day: Again vomiting green stuff. Temperature normal. Tenth day: Improving, but very restless. Eleventh day: Bowels freely open; better in all respects. Twelfth day: Improving. Thirteenth day:
Supposed to be much better; taking food, and no sickness. Fourteenth day: A consultation as to whether he might be removed home; not permitted. Pulse 76. Temperature normal for a week. Abdomen not in the least full, and was handled without complaint of pain; but expression anxious, and cheeks dusky and sunken, and he was still liable to occasional attacks of XProc. Roy. Soc. Med., 1909, ii pain. Fifteenth day: Worse; more feeble. He still had no distension of abdomen, and took his food fairly well. In the afternoon he became much worse. Temperature 1010 F., pulse 120. Respiration thoracic, as it had been throughout his illness. Sixteenth day: He died in collapse.
Autopsy: Universal peritonitis. Intestines everywhere matted together with lymph, much of it sufficiently firm to suggest that it had been present from near the beginning of the case. There was also a considerable quantity of fluid which was bile-stained, but had no faecal odour. No gas in the peritoneum, and nothing that could be recognized as the remains of food that had been taken. On tearing through adhesions and displacing the viscera in front of the duodenum a large cavity was opened which contained a creamy, greenishyellow fluid, evidently with a large admixture of bile, and communicating with this was a lacerated rupture in front of the gut itself. This laceration had ragged edges which looked sloughy, and it was large enough to admit the end of the finger.
Sir J. Hutchinson remarks that "the conditions made it highly probable, though perhaps not quite certain, that the duodenum had been ruptured in the first instance, and that the case had been throughout one chiefly of effusion of bile into the peritoneum," &c.
DISCUSSION.
The PRESIDENT (Mr. G. H. Makins, C.B.) offered to Mr. Knaggs, on behalf of the meeting, cordial thanks for his interesting contribution. The author stated that retroperitoneal rupture of the duodenum was an injury which was not very uncommon, but perhaps most of those present had not had a large experience of the accident. In a twenty years' experience of hospital cases it had never come to his lot to encounter such a case, and certainly in his hospital these cases were not at all common. The only one he knew of, except that of Mr. Pitts, which Mr. Knaggs had mentioned, was a second in which the abdomen was closed without the nature of the injury having been determined. The facts which Mr. Knaggs had set forth plainly showed that a surgeon well acquainted with the signs would not be likely to make the mistake of closing the abdomen without finding the nature and site of the injury. He would say a word about the retroperitoneal extravasation. That was remarkable, because in the case of intraperitoneal ruptures of the small or large intestine extravasation of contents was not a marked feature. It was known that in pathological perforations the extravasation of contents was abundant, whereas in the cases of traumatic rupture of the intestine into the peritoneal cavity the escape of intestinal contents was but small. It was difficult, therefore, to understand why, in retroperitoneal rupture of the duodenum, the extravasation should be so widespread; and apparently the spread was one of considerable rapidity. There was a mechanical factor which might be of some moment-viz., that these ruptures lay over the kidney, which organ moved in sympathy with respiratory excursion; hence it was possible that this might account for a kind of pump action on the perforation; at least the point was worth consideration. Another point which occurred to him was the resemblance between this extravasation and that which was seen in pancreatitis with rupture of the pancreas. There was the same extravasation of blood and a tendency to early gangrene. The extravasation tended in the same way to run down in the lines of the uncovered part of the colon. Putting aside the question of fat necrosis, which was often so striking a feature when the abdomen was opened for pancreatic cellulitis, the picture which Mr. Knaggs drew closely resembled that found in pancreatitis, and the author had not, perhaps, sufficiently emphasized the fact that when the duodenum was ruptured practically unaltered pancreatic secretion would be poured into the tissues and must play an important part in the nature and spread of the retroperitoneal extravasation.
Mr. J. JACKSON CLARKE said he had had one experience of complete traumatic rupture of the third part of the duodenum in the case of a boy, aged 12, who had been run over. He walked a quarter of a mile to the hospital, not because he felt bad, but because having been run over he considered he ought to go to the hospital. He was said to have vomited immediately after he got up, but on examination of the abdomen the same day nothing definite was found. He saw the patient again on the next daw because vomiting had started in the night. He opened the abdomen and made a careful search, otherwise he would not have detected a little discoloration of the front of the vertebral column, below the attachment of the transverse mesocolon. That led him to divide the peritoneum there, and he found the duodenum had been cut across as though with a blunt knife. The extravasation was very slight, which he attributed to the initial vomiting, which he took to mean recovery from a slight concussion at the time of the accident. When he had discovered the exact extent and nature of the injury, the operation had been proceeding some time. In order to obtain room to complete the operation he had to join the vertical incision by another across the rectus at one of the intersecting lines. He joined up the intestines end-to-end by a Connell stitch for the deep layer and Lembert sutures for the superficial, a matter of some difficulty at that depth. He regretted to say the boy went on vomiting, symptoms of intestinal obstruction persisted and he died. If a similar case were to come under his care in the future he would tie up both ends of the intestine, invaginate them, and then do a posterior gastrojejunostomy.
Mr. ZACHARY COPE said he had seen one case of retroperitoneal rupture of the duodenum, which was under his colleague, Mr. Clayton-Greene, at St. Mary's Hospital, two years ago. The shaft of a van struck the patient in the right hypochondrium and for two or three hours there remained doubt as to whether the injury was serious. But the pulse-rate increased by 15 or 20 in an hour or two, and therefore exploration was decided on. On making an incision over the right hypochondrium, retroperitoneal emphysema was noted. An incision was made on the right side of the ascending colon and a very large rent was found in the second part of the duodenum; consequently Mr. Clayton-Greene slit transversely across the muscles to get plenty of room. The rent was too large to close without narrowing the lumen of the gut considerably. He therefore occluded it and performed a posterior gastro-jejunostomy, as Mr. Jackson Clarke had just said he would do in a further case. For some days thereafter the boy did well, but then he died of pneumonia. Post-mortenm examination showed the condition of the abdominal contents to be satisfactory. Mr. Knaggs had stated that if the rents in the gut communicated with peritoneal cavity the symptoms would be more severe. He (the speaker) had seen two cases of traumatic rupture of the jejunumr in the last eighteen months, and in both cases the symptoms were not evident for the first twenty-four hours, at least not sufficiently to suggest intraperitoneal rupture. When he was called in there were marked symptoms in one case, but not in the other. He saw one case in consultation with Mr. Clayton-Greene and they both decided that operation was not advisable. But some hours later the man vomited again, and as he also had some local tenderness and rigidity, he (the speaker) opened up and found a ruptured jejunum. He thought the reason was that as soon as the injury occurred there was a paresis of the musculature. The peritoneal coat of the adjacent coils of intestine exuded plastic lymph, and the torn mucous membrane pouted so as to fill the opening in the bowel. Then after a few hours the patient was given some food because he seemed to be better; this excited peristalsis, and the feeble plastic layer which had been formed was broken down by the peristaltic movements. In the retroperitoneal tissue there were no coils of intestine to fence in the injured gut, nor was there any similar exudation of plastic protective lymph, but a virulent cellulitis was immediately set up.
Mr. GILBERT BARLING said the record was very monotonous in one respect, for every case described had ended in death, and he did not think the same could be said of any other abdominal injury. One might rescue the person who had his spleen ruptured, or even one who had his large intestine ruptured-both very bad accidents-whereas all the cases now described seemed to die. That was the certain end unless the nature of the injury was recognized quite early. If these patients had had intraperitoneal ruptures, probably a good proportion of them would have been saved, but as far as could be traced the one symptom which would guide to operation in intraperitoneal rupture was not very marked in these cases. He alluded to the extreme rigidity which almost always accompanied ruptured intestines. He could not call to mind more than one or two cases of ruptured intestine in which extreme, board-like, rigidity had been absent. If he saw a case of severe contusion of the abdomen with such rigidity early in the case, he assumed there was rupture of the intestine; and he had never made the mistake of doing the operation too soon in the presence of that extreme rigidity. But, as far as he had read, those cases of extraperitoneal rupture did not seem to show that symptom. He would be glad if Mr. Knaggs, in his reply, would say whether the extreme rigidity he had alluded to was present or absent in the cases described. There was no doubt that the admission into the subperitoneal area of damaging fluid like pancreatic juice was a disaster of the first magnitude, and one which it was very difficult to obviate. Its intrusion into that particular layer was of the greatest importance, and unless one could recognize these cases in the first few hours after the injury, he feared the records of such cases would be as bad in the future as they had been in the past.
Mr. JONATHAN HUTCHINSON agreed that the mortality attending this operation which had been described was very depressing; but he would call attention to the fact which was not generally recognized-viz., that almost the same discouraging mortality followed at first the operation for perforating ulcer of the stomach. He believed that the late Professor Mikulicz published the first successful case of that kind, and that authority later collected records of 200 such cases, with only two or three recoveries. Yet one knew that now the great majority of cases of ruptured gastric ulcer recovered. It was through the contribution of such admirable papers as that of Mr. Knaggs that surgeons might expect that in a few years there would be a similar change for the better in the cases described, and that successful operations for it would be recorded.
,M r. JAMES BERRY said he of course hoped that Mr. Hutchinson's sanguine view might be realized in the future, but at present he was, on this subject, a pessimist. A few years ago Mr. Giuseppi and himself bad published a large number of cases of rupture of the intestine, and had been much impressed by the uniform mortality from the accident when the duodenum was the seat. He would like to know whether anyone present knew of any case of undoubted rupture of the duodenum which had recovered; he doubted whether such recovery had, so far, ever occurred. There was no doubt, as previous speakers had mentioned, that the only chance of saving the patient was by very early recognition and operation; but the difficulty seemed to be that in the early stages there were so few symptoms of any kind upon which a diagnosis could be founded. He had had the good-or the bad-fortune to have seen several cases of retroperitoneal rupture of the duodenum, and he would like to relate one or two of them, because their recital would help to emphasize some of the points which Mr. Knaggs brought forward in his very interesting paper. He remembered the case of a boy who was run over across the upper abdomen, and was taken to a hospital in London, from which he was sent away, the opinion being that there was nothing serious amiss with him. The boy went home, partook of a good supper, and after the meal complained of a violent pain in the abdomen. He then went to another hospital, where he very soon died, and he (Mr. Berry) had the opportunity of making a post-mortem examination. That was some seventeen or eighteen years ago. The boy had an extensive, almost a complete, laceration of the second part of the duodenum, and there was a small hole in the peritoneum. It was obvious that the peri-toneum had not given way at first, but that when the stomach was filled with food the peritoneum gave way secondarily, and then for the first time he developed marked symptoms, those of peritonitis. Another case was that of a young man who had been struck in the epigastrium by the pole of a wagon, and was admitted to the Royal Free Hospital under his (Mr. Berry's) care. About an hour afterwards he had a telephone message about the patient from the house surgeon, who said the man had been admitted for the accident, but was not at all bad; he only telephoned because it was a standing instruction that he was to be told whenever any patient was admitted with a history of abdominal injury, however slight the symptoms. The house surgeon added that he did not suppose Mr. Berry would think it necessary to come down to see him. But he did go at once, and found that the patient had very marked rigidity of the abdominal muscles, with pain in the hypogastric region; pulse and temperature were both normal. There was obviously a severe abdominal injury, and not limited to the retroperitoneal tissue. He opened the abdomen immediately, some three hours after the injury, and found not only commencing peritonitis, but extensive and almost complete laceration of the second part of the duodenum. But what struck him most was to see a grey, almost gangrenous condition of the retroperitoneal tissue so soon after the injury. In the same way that Mr. Knaggs described, the retroperitoneal tissue was sloughy and discoloured by haemorrhage, and evidently it was already partly digested by the duodenal and pancreatic secretion. Recollection of that case made him think that when retroperitoneal rupture of the duodenum occurred there was but little chance of saving the patient by operation even if performed within a very few hours of the occurrence of the accident. In another case which came under his care he sewed up the duodenum, and put in a bone tube, but if he were to have another similar case of extensive rupture he would not make any attempt to join the ends, but would do what Mr. Cope had alluded to-viz., put in a large tube and pack round with gauze, and do either a gastro-enterostomy, or a jejunostomy. He would like to hear opinions as to the best course to pursue when one had opened the abdomen and found an extensive rent in the retroperitoneal portion of the duodenum. One other case that he had seen was perhaps worth mentioning; it was that of a girl, aged 12, who fell on to a door-scraper, and injured the upper part of her abdomen. She was admitted to St. Bartholomew's Hospital under the late Sir Thomas Smith, with the diagnosis of ruptured duodenum. She was extremely ill, with distension of the abdomen and frequent vomiting. Everybody who saw her thought she would shortly die-it was in the days before abdominal section was often performed for such injuries. She remained excessively ill for about ten days, and passed large quantities of dark blood per anum, and it seemed fairly certain that she had a ruptured duodenum. In the end, however, she recovered completely, and nobody could say definitely what the injury had really been.
Mr. LAWFORD KNAGGS, in reply, thanked those who had taken part in the discussion on his paper, which he feared must have been regarded as of a desultory character. It was difficult to say anything on the points raised which would make them clearer. The President had commented on the difference between the extravasation which took place in the condition dealt with in the paper, and that met with in ordinary rupture of the bowel. He had himself associated this copious extravasation in the former case rather with the fact that the stomach acted as a reservoir which filled up under certain conditions, not from the mouth, b'ut in some way which he did not think was properly understood. In thesecond case the boy was brought practically straight from the football field, and before operation a large quantity of fluid was drawn off from the stomach. He had had no fluid by the mouth. The stomach fluid was dark and contained some bile. In the first case, after the operation the stomach was found to be distended with a large quantity of fluid. It probably filled up after the operation; it was not put into the stomach by feeding. When one found three or four pints in the stomach within an inch or two of the aperture in the bowel, it was not difficult to understand how it was that a considerable amount of it trickled through. In answer to Mr. Barling, it would be remembered that the first case was operated upon on admission. The boy had been ill over thirty hours. He recognized that in cases of rupture of the bowel there might be a long period devoid of symptoms. He had himself recorded a case in which symptoms were delayed until the third day. But in the paper he narrated two cases in which the symptoms were very slight at first, and there was no peritonitis in either, and yet in both there was considerable extravasation of bowel contents. In the first of them there was rigidity of the abdominal wall. The second case he remembered well. He went to see it several times in a short period, and the pulse records were taken with great core. It might be asked why he did not operate when the pulse was seen to be increasing. At that time his difficulty was great. Though the pulse was increasing the patient seemed generally better, and he had not that pronounced abdominal rigidity of which Mr. Barling had spoken, and that, so far as he could gather, seemed to have been a difficulty also in other cases. In the case of a severe blow on the abdomen one must remember the question of injury to muscles; sometimes, as all surgeons knew, rigidity might be due to muscle contusion, the patient being unable to move those muscles without causing him pain. Again, if after a time the rigidity became less one was apt to conclude that the intraperitoneal trouble was passing away. This was so in the second case, and hence his difficulty in deciding whether to operate or not. In answer to Mr. James Berry's question, when he was looking up records he did not encounter a single case in which retroperitoneal rupture recovered. Some of the references were in foreign languages which he did not know, but as no recoveries were referred to in the English periodicals, he assumed there were no recoveries.
